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INTRODUCTION:  Spontaneous  intracranial  hypotension  (SIH)  is  an  uncommon  syndrome  widely
attributed  to CSF  hypovolemia,  typically  secondary  to spontaneous  CSF  leak.  Although  commonly  associ-
ated  with  postural  headache  and  variable  neurological  symptoms,  one  of  the  most  severe consequences
of  SIH  is  bilateral  subdural  hematomas  with  resultant  neurological  deterioration.
PRESENTATION OF CASE:  We  present  the  case  of a patient  diagnosed  with  SIH  secondary  to an  anteriorly
positioned  thoracic  osteophyte  with  resultant  dural  disruption,  who  after  multiple  attempts  at  nonsurgi-
cal  management  developed  bilateral  subdural  hematomas  necessitating  emergent  surgical  intervention.
The  patient  underwent  a unilateral  posterior  repair  of his  osteophyte  with  successful  anterior  decom-
pression.  At  36  months  follow  up,  the patient  reported  completely  resolved  headaches  with  no  focal
neurological  deﬁcits.
DISCUSSION: We  outline  our  posterior  approach  to  repair  of  the  dural  defect  and review the management
algorithm  for  the  treatment  of  patients  with  SIH.  We  also  examine  the  current  hypotheses  as  to  the  origin,
pathophysiology,  diagnosis  and  treatment  of  this  syndrome.
CONCLUSION: A  posterior  approach  was utilized  to  repair the  dural  defect  caused  by an  anterior  thoracic
osteophyte  in  a  patient  with  severe  SIH  complicated  by bilateral  subdural  hematomas.  This  approach
minimizes  morbidity  compared  to  an  anterior  approach  and  allowed  for removal  of the  osteophyte  and
repair  of  the  dural  defect.
sevie© 2012 Published by El
. Introduction
Spontaneous intracranial hypotension (SIH) is attributed to
erebrospinal ﬂuid (CSF) volume depletion through spinal dural
efects. Dural defects may  be secondary to traumatic or degenera-
ive spinal pathology.
Although  SIH is commonly associated with postural headache
nd a variable constellation of neurological symptoms, the most
evere consequence is subdural hematoma with resultant neuro-
ogical devastation. Emergent neurosurgical evacuation is required,
fter which direct repair of dural defect or open placement of epidu-
al blood patches (EBP) is warranted.
Five cases have been reported in which ventral vertebral osteo-
hytes compromise dural integrity and lead to spontaneous CSF
eakage and symptomatic SIH.1–5 In this article, we report a case of
evere SIH complicated by bilateral subdural hematomas that was
aused by an anterior thoracic osteophyte. The dural injury was
epaired via a posterior surgical approach that we believe conferred
ower morbidity.
∗ Corresponding author at: Department of Neurological Surgery, Stanford Univer-
ity,  300 Pasteur Drive, R205, Stanford, CA 94305, USA.
el.:  +1 650 725 5566; fax: +1 650 725 1784.
E-mail address: sdchang@stanford.edu (S.D. Chang).
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ttp://dx.doi.org/10.1016/j.ijscr.2012.06.009
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2. Presentation of case
2.1.  History and examination
The  patient is a 36-year-old left-handed man  who  initially pre-
sented with severe positional headache, blurry vision, and tinnitus.
He was  discharged with a diagnosis of benign positional vertigo
but subsequently presented to the emergency room with wors-
ening symptoms. On MRI  a non-enhancing, crescentic, extraaxial
mass was visualized in the anterior right temporal lobe (Fig. 1A). A
lumbar puncture was  unsuccessful under ﬂuoroscopy. The patient
improved on bed rest and hydration and was discharged with a
diagnosis of SIH.
The  patient returned four weeks later with persistent headache
and bilateral tinnitus. His neurological exam was  signiﬁcant for
left lateral gaze palsy and horizontal diplopia. Nonsurgical man-
agement with intravenous caffeine, as well as non-directed EBP at
levels T7-8 and L1-2, were unsuccessful.
Further work-up with CT myelogram demonstrated a ventral
epidural contrast collection (Fig. 2A and B). An isolated, sharp, and
rostrally directed dorsal osteophytic spur at the T1-2 level causing
Open access under CC BY-NC-ND license.deformity of the ventral thecal sac was  identiﬁed (Fig. 2A and B). An
MRI  with intrathecal gadolinium demonstrated extensive ventral
epidural contrast collection and extravasation in adjacent soft tis-
sue at T1-2, thereby conﬁrming this as the site of CSF leak (Fig. 2C).
ess under CC BY-NC-ND license.
CASE  REPORT  –  OPEN  ACCESS
A. Veeravagu et al. / International Journal of Surgery Case Reports 4 (2013) 26– 29 27
F  demo
d re-ope
A
d
w
H
n
o
s
d
c
2
c
a
r
e
b
d
p
t
w
s
i
f
b
m
5
w
w
s
a
F
p
iig. 1. Spontaneous intracranial hypotension. (A) Pre-operative T1-weighted MRI
raping of the optic chiasm (thin arrow). (B) Pre-operative T2-weighted axial. (C) P
 directed EBP was applied at the T1-2 junction and the patient was
ischarged home after symptomatic improvement.
Eleven days following discharge, the patient presented again
ith altered mental status, severe 10/10 headache, and dysarthria.
is condition deteriorated in the ED and neurological exam was  sig-
iﬁcant for GCS 12, roving eye movements without tracking, lack
f response to voice, and asymmetrical pupils. A head CT demon-
trated large bilateral holohemispheric subdural collections with
ownward transtentorial herniation and effacement of the basilar
istern.
.2. Operation and pathological ﬁndings
The patient was taken emergently for bilateral frontoparietal
raniotomies to evacuate his subdural hematomas. CT head 24 h
fter surgical evacuation demonstrated recurrent, left greater than
ight holohemispheric subdural hematomas with adjacent mass
ffect and midline shift of 7 mm.  Intrathecal saline infusion via lum-
ar drain was administered. Repeat CT on post-operative day seven
emonstrated interval decrease in size of subdural collections.
On  post-operative day eight, the patient underwent a unilateral
osterior repair of his anterior thoracic osteophyte to prevent fur-
her complications of SIH. A hemilaminectomy at the T1/2 junction
as performed, with resection of the T1 inferior facet and the T2
uperior facet. A partial corpectomy allowed for adequate visual-
zation of the anterior thoracic spine. This partial corpectomy and
acetectomy allowed for a lateral approach to the nearly mid-line
oney spur. Neuromonitoring conﬁrmed no changes in SSEPS or
otor evoked potentials during the entirety of the procedure. A
 mm ventral dural defect with associated arachnoid herniation
as found at the level of the thoracic osteophyte. The osteophyte
as readily palpated and resected using a combination of a Wood-
on elevator, downgoing curettes, and Penﬁeld instruments. To
ddress the dural defect, DuraGen in combination with morcellized
ig. 2. Localization of thoracic osteophyte. (A) CT myelogram demonstrating a rostrally p
osteriorly directed osteophyte anterior to the spinal cord (arrow). Arrowhead shows th
ntrathecal gadolinium demonstrating contrast material anterior to the thecal sac (thin arnstrates dural thickening (thick arrow), sagging of the pons (diamond head) and
rative T1-weighted gadolinium enhanced coronal MRI.
Surgicel  and fat graft was  placed anteriorly. DuraGen was placed
in a tack-up fashion and subsequently sealed with Tisseel. Poste-
rior arthrodesis was then performed due to concern for progressive
junctional kyphosis.
2.3.  Postoperative course
Subsequent  imaging conﬁrmed removal of the osteophyte with
successful anterior decompression and repair of the dural defect
(Fig. 3). The patient was  discharged home on post-operative day
twelve after an uneventful ICU course. At 36 months follow up, the
patient reported completely resolved headaches with no focal neu-
rological deﬁcits. He was  able to return to work and resume his
regular activities. The only complaint was occasional tinnitus and
lightheadedness upon standing.
3. Discussion
3.1. Symptoms and presentation
SIH is an uncommon cause of headache and may present in
association with a wide constellation of neurological symptoms.
Postural headache is common but certainly not universal. Retro-
spective analyses have demonstrated diplopia to be the strongest
positive predictor of CSF leaks in suspected SIH. Less commonly
reported are presentations without any headache, as well as
trigeminal neuralgia, syringomyelia, and acute cervical radicu-
lopathies.
Unmanaged SIH may  have unfavorable outcome including bilat-
eral subdural hematomas and inferior displacement of posterior
fossa elements. Thus, physicians treating suspected SIH must
remain vigilant for development of potentially lethal complica-
tions, particularly in the elderly or those on anticoagulation who
are more at risk for intracranial hemorrhage.
ointing osteophyte at the T1/T2 level. (B) CT myelogram demonstrating the sharp,
e epidural contrast collection ventral to the spinal cord. (C) MR myelogram with
row). Extravasated contrast is seen in the adjacent soft tissues (large arrow).
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wig. 3. Postoperative imaging. (A) Post operative CT of the thoracic spine demonstr
1-weighted post-operative MR demonstrates improvement in subdural collection
.2. Diagnosis and evaluation
Diagnosis  of SIH is made on the basis of symptoms, history,
nd MR  ﬁndings. Although lumbar puncture is generally unnec-
ssary, a CSF opening pressure of less than 60 cm of water is
 classic ﬁnding. MR  ﬁndings of pachymeningeal enhancement,
enous engorgement, pseudo-subarachnoid hemorrhage, pituitary
yperemia, and/or cerebellar tonsil “sagging” (Fig. 1A) are help-
ul diagnostic features. Spinal imaging is generally reserved for
atients with SIH who do not respond to non-directed EBP. Precise
ocalization of the leak is best accomplished with CT myelography,
hough there is increasing interest in gadolinium myelography. In
ur case, high resolution CT myelography not only conﬁrmed CSF
xtravasation but also identiﬁed the causative osteophyte for the
ural defect.
.3.  Non-surgical therapy
Bed  rest and hydration, intravenous caffeine and theophylline,
s well as steroid therapy, have all provided temporary relief as
art of conservative treatment regimens. EBP, which can provide
ymptomatic relief in as short as 2 h, often serve as ﬁrst line therapy
or CSF leaks of spontaneous or iatrogenic etiology. In the setting of
ailed patch attempt, reducing CSF pressures with acetozolomide
nd the use of reverse Trendelenburg position has been shown to
nhance success.
In  refractory leaks, efforts should be made towards speciﬁc
ocalization of the leak followed by directed therapy, such as CT-
uided percutaneous epidural injection of ﬁbrin sealant, which is
specially useful for excellent localization of large meningeal diver-
icula or tears.
.4.  Neurosurgical management
The  surgical algorithm involves ligation or repair of overt diver-
icula and tears, or packing of the epidural space with a hemostatic
gent when the source of the leak is not apparent. Dural injury
y spinal osteophytes or disc herniation is rarely reported. Surgi-
al treatment of CSF leaks caused by spinal osteophytes includes
emoval of the offending bone spur with surgical tamponade of the
ural tear. Anterior approaches, as well as non-invasive EBP, have
een reported. In our patient, a posterior approach was chosen to
ecrease morbidity.
In  general, the posterior approach is indicated in patients withcute comorbid pathologies such as widespread malignancy, spinal
ord compression, or poor tolerance to the anterior approach. How-
ver, in patients with pathology conﬁned to anterior elements and
ho do not require posterior instrumentation, such as ours, theresection of anterior thoracic osteophyte, with expected post-operative changes. (B)
dural thickening.
is  no clear contraindication to anterior access. The beneﬁts of ante-
rior exposure, namely excellent visualization, have to be balanced
against the risk of greater soft tissue damage and extended length
of the operation. In our case, given the patient’s low-normal BMI,
youthful boney elements, and localized target, we were conﬁdent
adequate exposure could be obtained via the posterior approach.
In addition, the posterior angle allowed for the tacking of the dural
repair to tamponade the source of the CSF leak since primary clo-
sure was  not possible.
Furthermore, acute neurological decompensation secondary to
expanding subdural hematoma requires immediate surgical inter-
vention. In our patient, although evacuation was initially successful,
the hematomas recurred on a smaller scale. Continuous intrathecal
saline infusion via lumbar drain has been used to directly augment
intracranial pressure by replacing lost ﬂuid, and has been reported
in the setting of severe SIH to aid in restoring physiology CSF volume
and ﬂow.
4.  Conclusion
We  present a posterior approach for repair of a dural defect
caused by an anterior thoracic osteophyte in a patient with
severe SIH complicated by bilateral subdural hematomas. This
approach minimizes morbidity compared to an anterior approach
and allowed for removal of the osteophyte and repair of the dural
defect.
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